l>r. Krniiz L(')NV cm a tn w 


VA2 


I’^ainily Tortricidrc. 

(Irims Attkima. 

Attcn’a rinilariSj ii. S]>. 

Xoarly allied to A. rolranica] rather more golden in colour- 
ing^ the black costal area of ]»riinarie8 broader, and the ex- 
ternal border narrower ; the transverse croamy-whitc streaks 
of costal area longer, and not united to one another at their 
lower extremities ; the branching a])ical external streaks more 
transverse ; live black S]:)ots within the lower half of the cell, 
one or two on tlie disk near the external margin, and some- 
times several along the inner margin ; secondaries with three 
disconnected marginal black s])ots at apex, and five along the 
external margin : below as above. 

Expanse of wings 1 inch o lines. 

Jfah. Veragna {Salciu). Two specimens, B.^I. 

Tins species evidently takes the place of the New-Granadai] 
vl. volcanica at Veragiia ; it is a very beautiful insect. 

Amongst the other Lepido])tera ])rescntcd to the collection 
by ill*. Salvin, T may mention the very beautiful Chnridea 
arrogans of Walker, Flavinia Ja ta^ and Slmena luctifera^ of 
which we previously onl}" possessed the types (of C. arrogans 
four examples, and of the other two species a good series) ; 
also two examples of Tosiomorpha longivitia^ Felder, which 
was not previously in the collection, but only diflcrs in its 
superior size from Walker’s Josia penctrata. 


XLV. — Tylenchus millefolii, n. sp,^ a new Gall-prodiicing 
AnguilluUde, By Dr. Fkaxz Low*. 

On the lowest leaves of the common milfoil [AchiUea mille- 
folium^ Linn.), which usually form a small turf, from spring 
to autumn w’e find small gall-likc inflations, 3-4 millims. in 
length, which arc generally seated upon the midrib, less fre- 
quently at the base of the piimai, but always in the neigh- 
bourhood of the apex of the leaf. These inflations, which 
show no means of entrance or exit any where, arc covered 
externally by the e])idcrmis of the leaf, and arc at first jnst 
as green as the rest of the leaf and equally hairy. The walls 

• Translated hy W. S. Dallas, F.L.S., from the ^ Vorl>aii(llun^'’en dor 
k.-k. zoolng’isch-botanisclien (lesollsohaft in AVien,’ Band xxiv. (1S74), 
pp. 17 -t.M. 
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are .at comparatively thick, iirm, and full of sap ; hut 
to^vards aiitmmi they gradually become thinner, less juicy, 
and wrinkled in folds, whilst their colour at the same time 
gradually changes to yellowish green. Two or three of these 
galls often occur upon one leaf, by which the latter is greatly 
deformed, as each gall causes an angular bending or twisting 
of the axis of the leaf. 

If we open one of these inflations we see in its interior, 
with the lens, a soft whitish lump, surrounded and ])enetrated 
by a greenish yellow, somewhat viscous fluid. This whitish 
lump, when brought into contact with a drop of water, f[uickly 
flows asunder 5 and we then see, under the microscope, hundreds 
of Anguilluhn in all stages of development, twisting about one 
over the other with slow movements. 

As ill all known Angiiillula3 of })lants, the extraordinary 
vitality of this species after desiccation for months is very 
remarkable. I tested this tenacity of life, by taking a leaf 
bearing galls, collected in ^lay and dried for my herbarium, 
and moistening it in October. Within a few liours all the 
Anguilluhe, which had been dried in it until they were quite 
brittle, were again lively. Even those wliich are repeatedly 
dried upon the object-slide of the microscope waken to new 
life after each moistening. This remarkable tenacity of life 
is confirmed by most authors. Dr. Julius Kiihu, who dis- 
covered Anguillula dipsaci in the inflorescence and fruit of 
Dipsacus fidlonnmj Milk*, founfl that this species came to 
life again when moistened with water after eight months’ de- 
siccation in a heated room. Bauerf states the duration of the 
capacity of revivification in Anguillula tritici at eight years. 
Baker J found that the young of AnguiUula tritici enclosed in 
diseased grains of wheat could be revived even after a desic- 
cation of twenty-seven years, by moistening witli water ; and 
this property, which tlie Anguillulas possess in common with 
the Tardigrada and Rotatoria, was already known to Linne§. 

But reviving as is the effect of moistening with water upon 
the dried Anguillute, remaining in it is equallj" injurious to 
them ; for although they cannot exist without a certain amount 
of moisture, they die in water usually within a few days, as 

Zeitsclir. fiir wiss. Zool. Bd. ix. (I 808 ), p. 120. 

t Ann. des Sei. Nat. tome ii. (1824), p. 154. 

X bettre de Needham en reponse au ^lemoire de Roffredi dans le 
Journal de bliysiqne de I'Abbe Kozier, 1775, p. 227. 

§ Linne says of the Angiiillulfe of \'inegar and paste (Syst. Nat. ed. xii. 
tom. i. p. 1320 ) ; — Chaos : Coi-pus liberum, uniforme, redinvum, artubus 
sensusque extends nulHs. 1 . Ch. redivivum, filifomie, utrinque attenu- 
atum ; habitat in aeoto et glutine Bibliopegonim. Tipvivisoit ex aqua per 
annos exsiccatiim ; oviparuni vol vivipanim,” 
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was also observed by J )r. Kiilni in the case A uguillnla 
i/ipsaci. 

I have liitlierto met witii the deibnnations jn-odiiced l»y 
the An^nillnllde tinder consideration on the leaves oi' Acltt I- 
lea millefolium^ only in some jiarts of the l^falzantlial in 
the Wiener\vald, and always only in very small numbers. 
Wlicther the whole ])lant is injured l>y it 1 could not ascertain, 
as 1 have always found it oidy iipon the leaves of isolated 
plants of scanty growth standing upon ])oor soil, never upon 
strong and luxuriant jdants. 

The Align illuhe themselves agree exactly in their jirincijial 
characters with the other known forms inb'sting plants. 44ic 
onlv sjiecific ditferences arc derived from the size and colour 
of the body, and the jiroportions of its jiarts to one another. 
13iit before indicating the specific characters of the milfoil- 
Anguillula, I will give an accurate description of it. 

The Angnillulm of the milfoil have an elongated body, 
attenuated towards the two ends, round in transverse section, 
and of undecided colour. They may be said to be translucent 
whitish with a grecnisli yellow sliimmcr. ddiis sliimnier, how- 
ever, appears to proceed from their food, which in all proba- 
bility consists of the above-mentioned grecnisli yellow Hiiid 
contained in the galls. By transmitted light the body is seen 
to be entirely filled with grannies of different sizes and forms, 
which prevent any examination of internal organization. The 
external integuincnt of the body is rather thick, (jnite smooth, 
and shining. In the middle of the anterior, obtusely rounded 
end of the body is the mouth, which is continued within into 
the oesophagus, which runs straight for a very short distance, 
and at a distance from the mouth equal to the trans^er.se 
diameter of the body at the same S])ot jiresents a globular 
muscular dilatation. From this it runs backward in an in- 
distinctly visible tortuous line, and at the second curvature 
loses itself entirely in the granular contents of the body. In 
Anguillula dqisaci Dr. Kiihn observed that the portion of the 
oesophagus situated behind the globular dilatation was also 
somewhat tortuous, and jU'csentcd at its extremity a second 
similar dilatation, which I could not detect in the Anguillula 
of the milfoil. The other Anguillulidte (e. g. A 
aceti^ gliitinis^ mucronataj Unecq Ac.) ]) 0 sscss similar rounded 
muscular dilatations of the oesophagus*. 

The posterior extremity of the body is rather rapidly atten- 
uated, and terminates in a much finer point than the antenor 
end. Prof. Gnibe has already indicated that all Anguillulie 

• (iruhe, “Ueber eiuipre Angihllnlen, and dio Entwickluiig von Gordivs 
io Arch, fiir Xaturg. .lalirg*. xv. (184U), p. SaS. 
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living in jilaiits arc oviparous^*, and that they liavx their genital 
aperture.s in tlie v'ieinity ot‘ the posterior extremity of the body. 
This is precisely the ease in the An^uillnla of the milfoil; it 
is ovijianjiis, and the genital apertures of both sexes are more 
or less near the caudal extremity. Their distance from the 
latter must be regarded, in tlie i)resent state of our knowledge 
of these animals, as one of the best of the few specific characters. 
Tlie male has a somewhat curved linguliform penis, rapidly 
attenuated from a broad base ; this can be pushed forth from 
the anus, which surrounds it like a sheatli, and o])cns obliquely 
backwards and outwards. The cleft-like anal orifice, which is 
placed transversely to the longitudinal axis of the body, lias a 
slightly prominent margin, and is situated at a distance of 
one sixteenth or one seventeenth of the total length of the 
body from the end of the tail. Immediately behind the anus 
the transv^erse diameter of the body of the male diminishes 
considerably ; it tapers off (piickly to a ])oint, which in the 
adult male is always bent almost angularly in a direction 
away from the anal ajjerture. In most cases the ])enis was 
retracted within the anus, so that the margins of the latter 
closed together ; only in one individual did the apex of the 
penis project from the anal cleft, when it was distinctly seen 
to be a little broader than thick, i. e, tongue-shaped. The 
magnifying-power with wiiicli I worked did not enable me 
to see distinctly the two }>picitla and accessory parts, of which 
the penis of the Anguillulidm consists, 

A short distance in front of the male genital aperture, about 
the beginning of the last twelfth of the body, there originates 
a very delicate, perfectly transparent membrane, which extends 
over the above-mentioned genitalia to the hinder extremity, 
and is attached to the sides of the body. This membrane is 
usually tightly stretched, only appearing slightly folded trans- 
versely in dried individuals. When the male is laid exactly on 
his back, the membrane described is frequently seen to project 
a little laterally beyond the margin of the body ; but in most 
instances this is not the case. 

^ As Liime was already aware (see note §, p. 34d), the Anguillulidai 
are sometimes ovip.arous, sometimes viviparous. These different modes 
of reproduction even occur in the same species : for Goeze reports 
(“Mi krosk. Erfahrungen iiber die Essigaale,” in the ‘ Xaturforscher,’ 
Stiick i. 1774, p. 34) that the AngiiilluUe of vinegar hear living young 
after the manner of the Aphides, from July until autumn, and in the 
autumn lay eggs which survive the winter. Nay, even the same indi- 
vidual may be both oviparous and vivdparoiis; for Claus states (Zeitschr. 
fiir wiss. Zook Ed. xii. 1803, p. .‘k54) that his oviparous A. hrevispina is 
identical with Grube'.s A. nmcronnttij as in this species tlie same female 
produces her first brood oviparously and the later ones viviparously. 
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W'liat iiiiictiun.'^ tliis oi'gan ])c rfoniiSj ami what arc its ivla- 
tioiis to the genital organsj is still unknown. Dr. J. Kiilni 
lirst cliscoverc^l this organ in the male of his AwjnUlula 
saa\ ami he also found it impossible to iiml any data for it.s 
elucidation in his repeated observations of that worm. With 
regard to the interpretation of this organ (which occurs in the 
males of all the species of the genera TijlcnchnSj Ibist., and 
lihahditia^ 1 agree rather with Kiilin than with Bastian*^ 

being, like the former, of opinion that it is stretched like a 
velum over the anal aperture; whilst Bastian thinks that two 
delicately membranous wings caudal ahe ”) arc attached to 
the sides of the tail of the male, the contour of which is seen 
under the microscope both in the lateral and dorsal positioiu 
For if Bastian’s opinion were correct, the membrane must 
appear much narrower in the lateral than in the dorsal posi- 
tion of the animal ; but just the contrary is the case. 

The female genital aperture is also situated near the hinder 
extremity of the body, and leads to a vagina directed vertically 
to the longitudinal axis of the body, which opens outwanls 
with prominent margins, and there appears as a short trans- 
verse cleft {vulva). The distance of the vulva from the hind- 
most point is one eighth of the total length of the body. This 
[caudal] ])art of the body in the female is always slightly bent 
towards the ventral side, and docs not diminish so rapidly as 
in the male. As already mentioned, the granular and vesi- 
cular contents of the body render all inspection of it almo.st 
impossible ; and so I did not succeed in recognizing the in- 
ternal sexual organs, the termination of the intestine, and the 
anal aperture in the female ; on the other hand, 1 twice saw 
distinctly, in the interior of the body of the female, (juitc close 
to the vulva, a sharply detined egg, which showed precisely 
the same finely granular contents mixed with a few vesicle.^ 
as the numerous eggs lying loose among the worms. 

ilales and females do not differ in length in this sj)ccies. 
The greater number of them are almost exactly 1 millim. in 
length ; only a fetv do not reach this size, and remain only 
0‘1) millim. long. But as exceptions exist almost everywhere, 
1 found among the majority of females of nearly equal length 
one of 1*3 millim. length, and of ]noportionately increased thick- 
ness. As regards thickness, the males of tlic same length ap- 
pear to be a little thinner than the females. It is, however, very 
dillicult to give perfectly accurate, reliable measurements for 
creatures such as these little worms — as on the one hand, when 
alive they are never still, but arc constantly bending, stretching 
* *• ojj the Anjruillulidie,” Traus. Linn. Jt-’oe. m)1. \xv. 
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aiul pushing abuut ; and uii the othcrj when dead, although 
tliej may lie straight, they may always be unduly extended 
or contracted, which witli such small individuals may easily 
cause a diflcrencc of 0*1 millim. or even more. The young 
Anguilluhe not yet sexually mature, which always oecur asso- 
ciated with the fully developed and sexually mature individuals, 
and indeed in greater number than the latter, are of very dif- 
ferent lengths aeeonling to the degree of their development. 
In the form of the body they rcscml)le the sexually mature 
individuals; only the granules and vesicles of the contents of 
the body are larger. 

The egg is about twice as long as broad, equally rounded 
at the two ends ; its contents arc finely granular, with several 
vesicles scattered through them. Some time before hatching, 
the young Anguilluhe maybe seen through the delicate mem- 
brane of the egg. They lie elliptically curled up in the egg, 
following the form of the latter. Wlien hatched they arc about 
five times as long as the egg, or about one fifth of the lengtli 
of the adult^'. The circuinstancc that we almost always hnd 
together all the stages of development of tlie Anguillula of 
the milfoil, from tlie egg to the egg-laying individual, may 
be explained by supposing either that in this species several 
generations follow one another during the favourable season of 
the year, or that the oviposition takes place at very various 
times, as, indeed. Dr. Kiihu supposes to be the case witli 
Aiujulllida dipsaci. 

The mode of life of the milfoil- Anguillula probably re- 
sembles exactly that of A, dlpsaci^ Kuhn, A, tritlci^ Jtoft*., 
and other xVnguillulm of plants. The young asexual Angulh 
luhe winter in the leaf-galls ; or the last-deposited eggs may 
winter outside the galls ; and in the spring, when the galls arc 
already rotted by the moisture of the soil, they quit them, 
creep upon the young slioots of the milfoil, bore into the still 
tender tissues of the expanding leaves, and produce upon them 
afresh the galls described at the commencement of this paper, 
in which they become further developed, and give birth to 
new generations. Towards autumn tlie original abundance of 
sap in the galls is gradually exhausted, their green colour 
passes to yellow ; finally they become withered and wrinkled; 
and the individuals contained in them, which have never 
quitted the gall, stiffen or become dried up at the beginning of 
the cold season, to be awakened again from this apparent 
death only by the sunshine of spring. 


^ In the viviparous An^^uilluliche, such as A)uniUhila iiceti, glutinis, 
fluviatilisj A'c., the young- are horn still enclosed in th^* egg-niemhranes. 
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leaner, Davainc^*, ami Bastian have made interesting ob- 
servations as to the mode in whicli the Anguilluhe of the 
wheat get into the fiowers of Triticinn rnlgnrc^ Vill. Bauer 
sowed grains of wheat into the furrows of whicli he had 
introduced young individuals of Angutlhda tritici, and found, 
by examining the plants from time to time, that the Anguil- 
lula3 ascended to the ears in the interior of the straw. Bavainc, 
on the contrary, asserts that the Anguillula^ creep from without 
into the innermost sheath of leaves which surrounds the 
growing car^ and then penetrate into the extremely delicate 
parenchyma of the Howers at a time when all the ])arts of the 
dower exist as rudiments in the form of scales. Ihistian, who 
successfully repeated Bauer’s inoculation experiments, confirms 
JDavainc’s observations, which also agree with the opinions 
expressed by Dr. Kiihn as to the mode of life of Aiujudlula 
dipsacL 

The Angiilllula discoA^ered by me producing galls upon the 
milfoil belongs to the genus T//lenchis jCstdbY\A\edhy Bastian, 
and characterized by him as follows f: — ^^iody naked, tapering 
at the two extremities ; extremity of tail without a sucking- 
papilla ; integument with extremely fine transverse strim ; in 
the phaiynx a protrusible spear with a trilobed base ; ceso- 
phagus globularly dilated in the middle; intestine indistinct, 
covered Avith coarse, colourless fat-granules ; vulva consider- 
ably behind the middle of the body ; uterus unsymmetrical ; 
the two spicula of the penis united to the posterior accessory 
piece; caudal ala; in the males not supported by rays; move- 
ments sluggish.” To this genus Bastian refers, besides three 
species {T, Davainiij terriroki^ and ohtusns) established by 
him, y. triticij lloifredi, of tlie wheat, T, dipsaciy Kuhn, of the 
teasel, and the grass- AnguillulfC {T. agrostidis and idialaridis^ 
Stcinb.), Avhich SteinbuchJ found in pouch-like galls in the 
flowers of Agrosiis sylvaticcij Iluds., and FhaJaris pJdeoides^ 
Llnn.§ It is probable that the ]iroducers of the galls found 
by Frauenfeldll upon the leaves of Gnaphaliiun Leontepodiumy 

* Uavaine, ^ Recliercbes sur rAiiguillula dii bid nielld/ I’aris, 1857, 
pi. iii. fig. 12. 

t [Dr. Low seems to have modified Mr. Bastiaii’s geneiic character, as 
this, although marked as a quotation, differs in some points from the 
description in Linn. Trans, vol. xxv. p. 125 . — Ed.] 

X ^Der Naturforscher,’ 2S. Stiick (1791)), pp. 2.33 A* 2.).'?. Diesing, in 
his LSystenia llelininthiim,' ii. p. 132, has described as a single species, 
under the name of Amfmlhda f/rumineurum, the three species A. tritieij 
(if/rostidiSf and phdnruUs. 

' § Afjrostis sijhaticaj Iluds., is synonymous with AfivostU pohnnorpha, 
Iluds.; and Phalans phleoides^ Jjinn., with Phleum Jiohmen) Wibel. 

11 ‘ Vcrhandl. zool.-bot. Gesellsch. in Wien,' Dd. xxii. p. 397. 
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Jac(|., and Falcaria Rivlnt^ Host, also belong to this genus, 
and perhaps the Angiiillula secaltSy Xltschkc, which lives in 
the lower internodes of the lye 

Almost all the species plaeed in this genus live in ])lants, 
and are for the most part gall-producers ; for, according to 
Davainc’s investigations, the cockled grains of wheat are not 
diseased seeds, but galls ])robably originating from the rudi- 
ment of a filament, as he found the aborted pistil in the 
diseased flowers ; and Bastian {L c, p, S7) further adduces, in 
support of this view, the fact that in his inoculation experiments 
the cockled grains were always formed on the diseased plants 
when the healthy stalks first began to flower. By analogy 
the little sacs in the flowers of grasses in whidi Steinbuch 
found the above-mentioned grass-Anguillulce will also probably 
be not deformed fruits, but galls. 

As the Angiiillula of the milfoil differs from the other 
species of the genus Tylenchiis by several constant characters, 
I describe it as a new species under the name of Tylenchus 
mlUefoliL The following is its diagnosis : — 

Tylenchus millefolii'\y n. sp. 

Albldus, transparens, corpore in ntroqiie sexu 0* *9-T3 millim. 
longo, extremitate antica parum attenuata, obtusa, rotundata, 
postica lentius acuminata, cauda maris (a jiene) tV^tt 
poris mquantc, dorsum versus hamuli instar curvata, cauda 
femime (a vulva) ^ corporis lequante, ventrem versus paulo 
incurva. Distantia bulbi cesopliagi ab ore latitudinem cor- 
poris eodem loco vix aquante. 

Habitaculum: Gallic in folils Achillece millefoUL 


XLVI . — Experiments on the supposed Auditory Apparatus of 
the Culex mosquito. By Alfred M. Mayer}. 

Ohm states in his proposition that the ear experiences a 
simple sound only when it receives a pendulurn-vibratiou, and 
that it decomposes any other periodic motion of the air into a 
series of pendulum-vibrations, to each of which corresponds the 
sensation of a simple sound. Helmholtz, fully persuaded of the 
truth of this proposition, and seeing its intimate connexion 

• ‘ Verhaiull. zool.-bot. Gesellsch. iu Bd. xviii. p. 001. 

t [The wonii is fig^iu*ed, with some details by the author (/. c. pi. i. n) ; 
but we have not thought it nece.^ssary to reproduce the Ggures, as the 
description is clear enough without them. — E d.] 

t From the ‘Philosophical Magazine,’ ser. 4, vol. xlviii. Xo. 010. 


